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$F(z)=0$ , $F=(F_{1,\ldots,n}F)^{t}$ , $z=(Z1, \ldots, Zn)$ (1.1)
SOR $k=0,1,2,$ $\ldots$
(I) $F_{i}(z_{1i}^{(k1).(}Z+,..,-k+11),(k)zi,$$z_{i+}1’$ . $,$ . $,$ $z^{(k)}$ )$n0=$ $z_{i}$ (1.2)
$z_{i}^{(k+\frac{1}{2}}=)Z_{i}$
(II) $z_{i}^{(k+1)}=Z_{i}(k)+ \omega(z_{i}(k+\frac{1}{2})(-z)k)i$ $1\leq i\leq n$ . (1.3)
(1.2) $z_{i}$ Newton 1 $z_{i}$
$z_{i}^{()}k+ \frac{1}{2}=z_{i}^{(k}-)\frac{F_{i}(z^{()})k,i-1}{F_{ii}(Z^{(1)}k,i-)}$ , $1\leq i\leq n$ , $k\geq 0$
$z^{(k,i1)}-=(z_{1}^{()},., z_{i-}, z_{i},., Z_{n}(k)k+1..(k+11)(k)..)$ . (one-step) SOR-Newton
$z_{i}^{(k+1)}=z_{i}^{()}- \omega\frac{F_{i}(z^{()})k,i-1}{F_{ii}(_{Z}(k,i-1))}k$ , $1\leq i\leq n$ , $k\geq 0$ (1.4)
$F=Az-b$ SOR-Newton SOR
$\sum_{j<i}aijz^{(+}+jk1)\sum_{j\geq i}aijz-jb_{i}(k)$
$z_{i}^{(k+1)}=zi-(k)\omega$ $1\leq i\leq n$ , $k\geq 0$
$a_{ii}$
$Z^{(+)}k1=^{cz^{(}+}\omega k)(D-\omega L)-1b$ , $k\geq 0$
$\mathcal{L}_{\omega}=(D-\omega L)-1\{(1-\omega)D+\omega U\}$ , $A=D-L-U$
– (1.4) SOR
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$z_{i}=(k+1)(zik)-\omega P(z_{i}^{(}k))Qi(z_{1}^{(},., z^{(1)()(k)}i-1zk+1)..k+,i’.,$$znk..)$ , $1\leq i\leq n$ , $k\geq 0.(2.2)$
$z_{i}^{(k+1})=z_{i}-(k)\omega P(zi(k\rangle)\hat{Q}i(z^{()}1k+1, \ldots, zi(k+-11), z_{1}, z^{().(k)}(k)2’ znk..,)$, $1\leq i\leq n$ , $k\geq 0$
(2.3)
2. 1 (2.1) Ttaub 2 $SOR$ (2.2),
(2.3) $|\omega-1|<1$ $P(z)=0$ $\alpha=(\alpha_{1}, \ldots, \alpha_{n})$ $|\omega-1|>1$
$\omega=1$
D-K Aberth Tanabe Nourein $\mathrm{K}\mathrm{j}\mathrm{u}\mathrm{r}\mathrm{k}\mathrm{C}\mathrm{h}\mathrm{i}\mathrm{e}\mathrm{V}^{-\mathrm{A}\mathrm{d}}\mathrm{n}\mathrm{r}\mathrm{e}\mathrm{e}\mathrm{v}$ (1992),
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$\omega>1$ , $\omega=$. $1$
\S 3. Mildly nonlinear equation
$R^{n}$
$Ax+\varphi(x)=0$ , $A:n$ , $\varphi(x)=(\varphi_{1}(x_{1}), \ldots, \varphi n(x_{n}))$ (3.1)
SOR SOR-Newton $A$ $M$- $\varphi$ Rn isotone
SOR $0<\omega<2$ $0<\omega\leq 1$ ($\forall z^{()}0\in R^{n}$ )
3. 1 $A$ $\varphi$ Rn isotone $SOR$-Newton $0<\omega<2$
$0<\omega\leq 1$
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3. 2 $A$ $0\leq\varphi’\leq\kappa$ $SOR$-Newton
$0< \omega<\omega^{*}=\mathrm{m}!.\mathrm{n}\frac{2a_{ii}}{a_{ii}+\kappa}|$
\mbox{\boldmath $\omega$}
(a) $\epsilon>0$ $0<\in\leq\omega_{i}^{(k)}\leq\omega^{*}-\epsilon$ , $1\leq i\leq n$ . ( $k$ ).
(b) $0<\omega_{i}^{(k)}=\omega_{i}<\omega^{*}$ , $1\leq i\leq n$ , $k\geq 0$ .
Dirichlet
$\{$
$\triangle u=f(u)$ in $\Omega\subset R^{N}$
$u=g$ on $\partial\Omega$
(3.1) $\varphi’=h^{2}f$ ’ 3. 1
: $0\leq f’\leq M$ SOR-Newton
$0< \omega<\omega_{h}^{*}=\min_{i}\frac{2a_{ii}}{a_{ii}+h^{2}M}=2-o(h^{2})$
3. 3 $0\leq f’\leq M$ $SOR$
$\sum_{j<i}a_{ij}X_{j}+\sum(k+1)(k)+j\geq ia_{i}jXj\varphi_{i}(Xi(k))$
$x_{i}^{(+\rangle}k1=x_{i}-(k)\omega$ $1\leq i\leq n$
$a_{ii}+h^{2}M$
$0<\omega$. $<2$ \mbox{\boldmath $\omega$}
(a) $0<\epsilon\leq\omega_{i}^{(k)}\leq\omega_{h}^{*}-\epsilon$ , $1\leq i\leq n$ ( $k$. )
(b) $0<\omega_{i}^{(k)}=\omega_{i}<2$ , $1\leq i\leq n$ , $k\geq 0$ .
$\varphi$ – $\kappa_{*}\leq\varphi’\leq\kappa^{*}$ ( $\kappa_{*},$ $\kappa^{*}$ )
$\tilde{A}=A+\kappa_{*}I$ $\tilde{A}x+\psi(x)=0$, $\psi(x)=\varphi(x)-\kappa_{*}x$ 3.1-3.3
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